Primary iliac venous aneurysm is an exceedingly rare abnormality that can be complicated by pulmonary embolism, thrombosis, and rupture. Here we report the case of an otherwise healthy 40-year-old man with a unilateral external iliac vein aneurysm without any evidence of an arteriovenous fistula, proximal stenosis, or obstruction, as reported on computed tomography. Pulmonary embolism was diagnosed using 99m Tc-macroaggregated albumin scintigraphy. To prevent life-threatening complications, we treated the patient with anticoagulant therapy and performed aneurysmectomy with reconstruction using a saphenous vein graft patch. Although postoperative venography showed obstruction of the external iliac vein, the patient remained asymptomatic.
Introduction
Iliac venous aneurysm is an uncommon abnormality. Primary venous aneurysm, which is defined as a condition without an arteriovenous fistula, proximal stenosis, or obstruction, is particularly rare. 1) The aneurysm may be associated with life-threatening complications, such as pulmonary thromboembolism, thrombosis, and rupture, followed by shock or cardiopulmonary arrest. Prior reports have shown several treatments, including anticoagulants, resection with venorrhaphy or patch plasty, and percutaneous coil embolization, were required for patients with primary venous aneurysm. In this report, we describe the case of a patient with a primary venous aneurysm of the right external vein; he was treated with tangential aneurysmectomy and reconstruction using a saphenous vein graft patch.
Case Report
A 40-year-old male who complained of pain in the right inguinal region underwent abdominal ultrasonography, which revealed a 6-cm sacciform tumor in the right lower abdomen. The patient had no medical history including surgery, trauma, or inflammatory disease, and he was referred to our hospital for further evaluation. Enhanced computed tomography (CT) showed continuity between the cystic tumor, which measured 66 mm×72 mm, and the right external iliac vein (EIV) (Fig. 1A) . Further, vascular ultrasonography indicated that the mass was a section of the ectatic vein. The mass was diagnosed as a right EIV aneurysm without stenosis or obstruction of the proximal flow. Although the patient did not present with any symptoms, 99m Tc-macroaggregated albumin scintigraphy revealed a pulmonary thromboembolism in the inferior lobe of the right lung. Venography revealed a large saccular aneurysm of the EIV with flow stagnation (Fig. 1B) , whereas arteriography of the common iliac artery did not indicate any sign of an arteriovenous fistula. Preoperative anticoagulant treatment with warfarin was initiated, and aneurysmectomy was recommended to prevent disastrous complications, such as massive pulmonary embolism and rupture.
One month after the aneurysm was diagnosed the patient underwent resection to treat the right EIV aneurysm. With the patient under general anesthesia, the aneurysm was exposed via a retroperitoneal incision in the right lower quadrant (Fig. 2A) . The aneurysm did not adhere to the surrounding tissue and did not have feeding ves-sels. The border between the normal venous wall and the aneurysm was easily detectable. An abnormal venous wall occupied more than one-third of the circumference of the vein; therefore, compared to venorrhaphy, patch plasty was considered suitable to preserve the lumen. Following the intravenous administration of heparin (7,000 U), the proximal and distal portions of the aneurysmal sac were clamped, and longitudinal venotomy was performed. The excess vein wall was resected and did not show an adherent mural thrombus. The vessel wall was reconstructed using a saphenous vein graft patch taken from the opposite side, and sutured with continuous Nespylen 6-0 thread using the parachute technique. After the clamps were released, the patch was wrapped in the remaining wall of the aneurysmal vein (Fig. 2B) . On histopathological examination, the three layers of resected venous wall The venous aneurysm (white arrow), which was exposed through a retroperitoneal incision in the right lower quadrant, did not have feeding vessels. (B) After the excess vein wall was resected, the vessel wall was reconstructed using a saphenous vein graft patch that was taken from the opposite side. The patch was wrapped in the remaining wall of the aneurysmal vein.
Primary External Iliac Venous Aneurysm were preserved and did not display signs of inflammation or fibrosis. After the 8-h surgery, anticoagulation was started with intravenous heparin: 15,000 U/day, with activated partial thromboplastin time (APTT) of 36.2 s. However, on postoperative day (POD) 1, bleeding from the retroperitoneal drain was aggravated, and anticoagulation therapy was stopped. After a 2-day intermission period, on POD 3, heparin was re-started along with warfarin. Ascending venography, which was performed on POD 6, revealed that the right EIV was completely occluded and there was good collateral flow into the common iliac vein without thrombosis in the vein below the inguinal ligament. On POD 13, venous ultrasonography revealed a hyperechoic thrombus of the EIV alone, which indicated organization and a lower risk of thromboembolism. The patient remained asymptomatic and was discharged on POD 14. Throughout the hospitalization period, the patient did not use either elastic compression stockings or an intermittent pneumatic compression device because we were apprehensive about promoting bleeding due to increased venous pressure.
At the 1-month follow-up interval, the patient appeared to be in good condition, ultrasonography did not show the development of a thrombosis, and there was no change regarding thrombotic obstruction in the right EIV. The patient performed manual labor and requested that the anticoagulant therapy be discontinued due to apprehension about trauma. Subsequently, anticoagulant therapy with warfarin was stopped because the risk of thromboembolism was considered to be low.
Discussion
To the best of our knowledge, only 16 cases of primary venous aneurysms of the iliac vein have been reported [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] ( Table 1 ). In these previously described patients, aneurysms did not seem to be prevalent in one particular sex, and the age of these patients ranged from 14 to 70 years (average age: 38 years). This demographic suggests that compared to other vascular diseases, primary venous aneurysm tends to manifest in younger patients. Aneurysms of the EIV occurred in 56% (9/16) of patients, whereas aneurysms of the common iliac vein and internal iliac vein were rare, occurring in 31% (5/16) and 13% (2/16) of patients, respectively. Venous aneurysm is best described as a solitary area of venous dilatation that communicates with the main venous structure by a single channel, and which is not associated with arteriovenous communication or a pseudoaneurysm. Abbott et al. clearly defined a primary venous aneurysm as a fusiform or saccular lesion with no associated abnormality that increases blood flow or elevates venous pressure. The authors mentioned trauma, obstruction, and adjacent neoplasms as the causes of secondary venous aneurysms. 18) Ysa et al. reported that arteriovenous fistulas, which commonly occur due to prior trauma, were the most common cause (41%) of iliac venous aneurysms; primary venous aneurysm being less frequent than other types (33%). 1) The most frequent clinical presentation of an iliac venous aneurysm is venous thrombosis (41%) followed by chronic venous insufficiency (32%). 1) Our review of available literature revealed that most patients presented with abdominal pain or limb swelling, whereas only four patients had a diagnosis without exhibiting any symptoms. Seven patients (44%) developed thromboembolic complications such as deep venous thrombosis and pulmonary thromboembolism, and at least 10 patients (63%) were treated with anticoagulants. Rupture of the primary iliac venous aneurysm was reported in only one patient who was successfully treated with an operation. Among the 16 cases that were described in the literature, surgery was performed in ten cases (63%), resection with venorrhaphy or patch plasty was performed in nine, and ligation was performed in only two. Audu et al. demonstrated the efficacy of percutaneous coil embolization for primary venous aneurysms. 17) As few cases have been reported in the literature, no standard therapy or guideline for the management of pelvic primary venous aneurysms has been established. The therapeutic procedure should be decided in consideration of key aspects such as the aneurysm size, presence of thromboembolic complications, and the possibility of using anticoagulant therapy. In our case, 99m Tc-macroaggregated albumin scintigraphy revealed a pulmonary thromboembolism, and ultrasonography revealed blood flow stagnation inside the aneurysm. Because these examinations indicated an imminent, life-threatening thromboembolic complication, it was essential to start anticoagulant therapy and perform aneurysmectomy.
Our review of the literature showed that the most popular treatment for a primary venous aneurysm was surgery; however, two reports demonstrated the efficacy of endovascular treatment of secondary venous aneurysms. 17, 19) Endovascular treatment includes coil embolization, inserting a bare metal stent into proximal venous stenosis, and deployment of a covered stent in the aneurysm. 20) In our case, a stent grafting procedure may have been more effective and safer than conventional surgery in terms of bleeding and thrombotic events.
Postoperative thrombotic occlusion is believed to have occurred in our patient because of the interruption of heparin therapy. Ideally, postoperative anticoagulant therapy should be resumed as soon as possible to avoid postoperative thrombus formation. Elastic compression stockings or an intermittent pneumatic compression device should be used, especially in patients in whom anticoagulant therapy is suspended. In the current case, the EIV obstruction that occurred postoperatively may have been due to our decision not to use elastic compression stockings or an intermittent pneumatic compression device. Elastic compression stockings should have been used in the current case, even if there was a risk of bleeding.
Conclusion
To our knowledge, few cases of primary iliac venous aneurysms have been reported. We describe a case of primary venous aneurysm in the EIV that was treated with aneurysmal resection followed by reconstructive patch plasty. To prevent thromboembolic complications or rupture, anticoagulant treatment and surgical or percutaneous therapy should be considered in patients with primary iliac venous aneurysms, even if the patient is asymptomatic.
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